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1
SEMICONDUCTOR DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s the U.S. national phase of PCT
Application PC'T/1P2016/057712 filed on Mar. 11, 2016, the
disclosure of which 1s incorporated herein by reference 1n 1ts
entirety.

TECHNICAL FIELD

The present invention relates to a semiconductor device.

BACKGROUND ART

Conventionally, semiconductor devices used in inverter
circuits and relay circuits employed in vehicles such as
automobiles are known. JP 5067679 B1 discloses a semi-
conductor device having a power supply terminal, an output
terminal, and a ground termainal.

SUMMARY OF INVENTION

Technical Problem

In a conventional semiconductor device, as disclosed 1n
IJP 5067679 B1, a predetermined terminal functions as a
power supply terminal, and another terminal functions as an
output terminal. Accordingly, 1t has not been possible to
appropriately change therebetween since the predetermined
terminal functions as a power supply terminal and another
terminal functions as an output terminal.

The present invention has been made in view of the
foregoing. The present invention provides a semiconductor
device capable of allowing an appropriate selection of a
terminal functioning as a power supply terminal and a
terminal functioning as an output terminal.

Solution to Problem

A semiconductor device according to the present inven-
tion comprises:

a plurality of first conductor portions, having a first
terminal, a first main body portion being integrated with the
first terminal and a first electronic element being provided
on the first main body portion;

a plurality of second conductor portions, having a second
terminal, a second main body portion being 1s integrated
with the second terminal and a second electronic element
being provided on the second main body portion; and

a sealing portion, covering upper surface ol the first
conductor portion and the second conductor portion,

wherein the first conductor portion and the second con-
ductor portion are connected, and

wherein usage mode of the first terminal and the second
terminal can be selected by changing connection aspect of
the first conductor portion and the second conductor portion,
and the second terminal serves as an output terminal 1n a
case where the first terminal 1s used as a power supply
terminal and the first terminal serves as an output terminal
in a case where the second terminal 1s used as a power
supply terminal.

In the semiconductor device according to the present
invention,

back surfaces of the first conductor portion and the second
conductor portion may be exposed from the sealing portion.
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In the semiconductor device according to the present
imnvention,

the first main body portion and the second main body
portion may have a substantially L-shape when viewed from
back surface side.

In the semiconductor device according to the present
invention,

a plurality of the first main body portions may have the
same shape respectively when viewed from back surface,
and a plurality of second main body portions may have the
same shape respectively when viewed from the back surface.

In the semiconductor device according to the present
invention,

area of part, exposed from the sealing portion, of the first
main body portion and area of part, exposed from the sealing
portion, of the second main body portion may be substan-
tially the same when viewed from back surface.

In the semiconductor device according to the present
imnvention,

the first electronic element and the second main body
portion may be connected via a connector, or the second
clectronic element and the first main body portion may be
connected via a connector.

In the semiconductor device according to the present
invention,

lengths of a plurality of the connectors may be the same.

The semiconductor device, according to the present
invention, may further comprise a third conductor portions,
having a third terminal and a third main body portion
integrated with the third terminal,

wherein the third conductor portion may be directly
connected to the first electronic element or the second
clectronic element.

In the semiconductor device according to the present
invention,

the third terminal may be a ground terminal.

In the semiconductor device according to the present
invention,

the first terminal and the second terminal may be bent
toward front surface side, and

the first main body portion, the second main body portion,
an unbent portion of the first terminal and an unbent portion
of the second terminal may be tlush with each other on back
surface side.

In the semiconductor device according to the present
invention,

a plurality of the first electronic elements and a plurality
of the second electronic elements may be evenly arranged

when viewed from tront surtace side.

Advantageous Effects of Invention

According to the present invention, the usage mode of the
first terminal and the second terminal can be selected by
changing the connection aspect of the first conductor portion
and the second conductor portion. In a case where the {first
terminal 1s used as a power supply terminal, the second
terminal serves as an output terminal. In a case where the
second terminal 1s used as a power supply terminal, the first
terminal serves as an output terminal. Accordingly, a termi-
nal functioning as a power supply terminal and a terminal
functioning as an output terminal can be selected appropri-
ately.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a perspective view, as viewed from a front
surface side, of a semiconductor device according to an
embodiment of the present invention.
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FIG. 2 1s a perspective view, as viewed from a back
surface side, of the semiconductor device according to the

embodiment of the present invention.

FIG. 3 1s an upper plan view 1illustrating a connection
aspect 1 a semiconductor device according to a first aspect
of the embodiment of the present invention.

FIG. 4 1s an upper plan view 1llustrating a connection
aspect 1n a semiconductor device according to a second
aspect of the embodiment of the present imnvention.

FIG. 5 15 a circuit diagram of the semiconductor device
according to the first aspect of the embodiment of the present
invention.

FIG. 6 15 a circuit diagram of the semiconductor device
according to the second aspect of the embodiment of the
present mvention.

FIG. 7 1s a lower plan view 1llustrating the back surface
of the semiconductor device according to the embodiment of
the present ivention.

FIG. 8 15 a side cross-sectional view 1llustrating an aspect
in which the semiconductor device according to the embodi-
ment of the present invention 1s placed 1n a concave portion
ol a case.

FIG. 9 1s an upper plan view 1illustrating a connection
aspect 1 a semiconductor device according to a modifica-
tion (an aspect in which connectors are used) of the first
aspect of the embodiment of the present imvention.

FIG. 10 1s an upper plan view illustrating a connection
aspect 1n a semiconductor device according to a modifica-
tion (an aspect 1n which connectors are used) of the second
aspect of the embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

Embodiment

<<Configuration>=>

As 1llustrated 1n FIGS. 1 and 2, a semiconductor device
according to the present embodiment has a plurality of first
conductor portions 10, a plurality of second conductor
portions 20, and a sealing portion 50. The sealing portion 50
covers upper surtaces of the first conductor portions 10 and
the second conductor portions 20. As 1llustrated 1n FIGS. 3
and 4, the first conductor portion 10 has a first terminal 11,
a first main body portion 12, and a first electronic element
15. The first main body portion 12 1s integrated with the first
terminal 11. The first electronic element 15 1s provided on
the first main body portion 12. The second conductor portion
20 has a second terminal 21, a second main body portion 22,
and a second electronic element 25. The second main body
portion 22 1s integrated with the second terminal 21. The
second electronic element 25 1s provided on the second main
body portion 22. The first main body portions 12 and the
second main body portions 22 are formed of, for example,
a copper alloy, and may be subjected to tin plating treatment,
nickel plating treatment, or the like on the entire surfaces or
part thereol. As the sealing portion 50, an epoxy resin or the
like may be used.

As the semiconductor device according to the present
embodiment, a power semiconductor device may be used,
for example. As the first electronic elements 15 and the
second electronic elements 25, metal-oxide semiconductor
ficld-efiect transistors (MOSFETs) may be used, {for
example. Circuit diagrams of the semiconductor device
according to the present embodiment are, for example, as
illustrated 1n FIGS. 5§ and 6. In the aspects illustrated 1n
FIGS. 5 and 6, the first electronic elements 15 and the
second electronic elements 25 are the MOSFETs. In a case

illustrated 1n FIG. 5, a drain of the MOSFET serving as the
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first electronic element 15 1s positioned on the first main
body portion 12 side (the back side of the sheet face of FIG.
3). A source thereot 1s positioned on the side opposite to the
first main body portion 12 (the front side of the sheet face of
FIG. 3). In addition, a drain of the MOSFET serving as the
second electronic element 25 1s positioned on the second
main body portion 22 side (the back side of the sheet face of
FIG. 3). A source thereof 1s positioned on the side opposite
to the second main body portion 22 (the front side of the
sheet face of FIG. 3). In a case illustrated in FIG. 6, a source
of the MOSFET serving as the first electronic element 13 1s
positioned on the first main body portion 12 side (the front
side of the sheet face of FI1G. 4). A drain thereof 1s positioned
on the side opposite to the first main body portion 12 (the
back side of the sheet face of FIG. 4). In addition, a source
of the MOSFET serving as the second electronic element 25
1s positioned on the second main body portion 22 side (the
front side of the sheet face of FIG. 4). A drain thereof 1s
positioned on the side opposite to the second main body
portion 22 (the back side of the sheet face of FIG. 4).

The first conductor portions 10 and the second conductor
portions 20 are connected. The first conductor portion 10
and the second conductor portion 20 may be connected via
wires 61, as 1llustrated 1n FIGS. 3 and 4. Alternatively, the
first conductor portion 10 and the second conductor portion
20 may be connected via a connector 62, as illustrated 1n
FIGS. 9 and 10. More specifically, the first electronic
clement 15 and the second main body portion 22 may be
connected via the wires 61, as illustrated in FIG. 3. Alter-
natively, the second electronic element 25 and the first main
body portion 12 may be connected via the wires 61, as
illustrated in FIG. 4. The first electronic element 15 and the
second main body portion 22 may be connected via the
connector 62, as 1illustrated 1 FIG. 9. Alternatively, the
second electronic element 25 and the first main body portion
12 may be connected via the connector 62, as 1llustrated 1n
FIG. 10. It 1s to be noted that for example, a copper clip can
be used as the connector 62, while an aluminum wire can be
used as the wire 61, for example. It 1s to be noted that the
amount of current to flow can be increased with the use of
the connector 62.

In a case where the first terminal 11 1s used as a power
supply terminal, the second terminal 21 serves as an output
terminal (refer to FIG. 5). In a case where the second
terminal 21 1s used as a power supply terminal, the first
terminal 11 serves as an output terminal (refer to FIG. 6).
Accordingly, the usage mode of the first terminal 11 and the
second terminal 21 can be selected.

The back surfaces of the first conductor portions 10 and
the second conductor portions 20 may be exposed from the
sealing portion 350. In this case, the back surfaces of the first
conductor portions 10 and the second conductor portions 20
may be partially exposed from the sealing portion 50, or
completely exposed therefrom as illustrated in FIGS. 2 and
7. The first conductor portions 10 and the second conductor
portions 20 exposed in this way may be placed on a case 95
via a heat radiation sheet 90, a heat radiating adhesive, or the
like, as illustrated 1n FIG. 8. It 1s to be noted that in the
present embodiment, the “back surface” indicates the side
illustrated 1n FIG. 7, and the “front surface” indicates the
side opposite to the “back surface”.

As 1llustrated 1 FIG. 7, the first main body portions 12
and the second main body portions 22 may have a substan-
tially L-shape when viewed from the back surface side. It 1s
to be noted that the “substantially L-shape” just needs to
have a portion extending in the vertical direction 1n FIG. 7
(hereimaftter, also referred to as a “vertical bar portion™) and
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a portion extending in the horizontal direction i FIG. 7
(hereinatter, also referred to as a “horizontal bar portion™).
Accordingly, a corner thereol may be rounded or a small
protrusion or the like may be provided therein.

As 1llustrated 1n FIG. 7, each of the plurality of first main
body portions 12 may have the same shape when viewed
from the back surface. In addition, similarly, each of the
plurality of second main body portions 22 may have the
same shape when viewed from the back surface. It 1s to be
noted that each of the plurality of first main body portions 12
and the plurality of second main body portions 22 may have
the same shape when viewed from the back surface.

As 1llustrated in FIG. 7, when viewed from the back
surface side, the area of the part, exposed from the sealing
portion 50, of the first main body portion 12 and the area of
the part, exposed from the sealing portion 50, of the second
main body portion 22 may be substantially the same. Fur-
thermore, 1n this case, when viewed {from the back surface
side, the area of portions for the first terminal 11 and the first
main body portion 12 exposed from the back surface of the
sealing portion 30 and the area of portions for the second
terminal 21 and the second main body portion 22 exposed
from the back surface of the sealing portion 50 may be
substantially the same. It 1s to be noted that 1n the present
embodiment, when the “areas™ are “substantially the same”,
it 1s indicated that the areas are within the range of £10% of
the total area. For example, 1n a case where the area of the
portion of the first main body portion 12 exposed from the
back surface 1s “Al1” and the area of the portion of the
second main body portion 22 exposed from the back surface
1s “A2”, 1t 1s indicated that the areas are A2x0.9=Al1<A2x
1.1. It 1s to be noted that 1n the aspect illustrated 1n FIG. 7,
the area Al of the portion of the first main body portion 12
exposed from the back surface 1s larger than the area A2 of
the portion of the second main body portion 22 exposed
from the back surface.

As 1llustrated 1in FIGS. 3 and 4, the semiconductor device
according to the present embodiment may further have third
conductor portions 30. The third conductor portions 30 each
have a third terminal 31 and a third main body portion 32
integrated with the third terminal 31. The third conductor
portion 30 may be directly connected to the first electronic
clement 15 as illustrated in FIGS. 4 and 10, or directly
connected to the second electronic element 25 as 1llustrated
in FIGS. 3 and 9. It 1s to be noted that the third terminal 31
may be a ground terminal.

As 1llustrated 1n FIGS. 3 and 9, by connecting the first
clectronic element 15 to the second main body portion 22
and connecting the second electronic element 25 to the third
terminal 31, the first terminal 11 can be used as an input
terminal, the second terminal 21 as an output terminal, and
the third terminal 31 as a ground terminal (refer to FIG. §).
Alternatively, as illustrated 1n FIGS. 4 and 10, by connecting,
the second electronic element 25 to the first main body
portion 12 and connecting the first electronic element 15 to
the third terminal 31, the second terminal 21 can be used as
an input terminal, the first terminal 11 as an output terminal,
and the third terminal 31 as a ground terminal (refer to FIG.
6).

As 1llustrated 1n FIGS. 3 and 4, the semiconductor device
according to the present embodiment may have control

terminals 41 and 42. In the aspects 1llustrated in FIGS. 3 and
4, the two control terminals 41 and 42 are used, and the

control terminals 41 and 42 are connected to the electronic

clements 15 and 16, respectively. In other words, the first
control terminal 41 1s connected to the first electronic

clement 15 via the wire 61, and 1s used for controlling the
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6

first electronic element 15. The second control terminal 42
1s connected to the second electronic element 25 via the wire

61, and 1s used for controlling the second electronic element
25.
As 1llustrated 1n FIGS. 1, 2 and 8, each of the first

terminals 11, the second terminals 21, and the third terminals
31 may be bent toward the front surface side (the sealing
portion 50 side). A height H (refer to FIG. 8) of the terminals
being bent 1s, for example, 5 mm to 15 mm (typically
approximately 10 mm). A thickness D1 of the sealing
portion 50 1s 2 mm to 5 mm (typically approximately 3.5
mm). A thickness D2 of each terminal 1s 0.3 mm to 0.9 mm
(typically approximately 0.6 mm). A length L1 (refer to FIG.
7) of the semiconductor device 1n the longitudinal direction
1s 40 mm to 50 mm (typically 44 mm). A length (length
between the bent portions of the terminals) L2 of the
semiconductor device in the transverse direction 1s 15 mm to
25 mm (typically 20 mm).

In the aspects 1llustrated 1n FIGS. 2 and 7, unbent portions
of the first terminals 11, the first main body portions 12,
unbent portions of the second terminals 21, the second main
body portions 22, unbent portions of the third terminals 31,
the third main body portions 32, unbent portions of the first
control terminals 41, and unbent portions of the second
control terminals 42 are flush with each other. Therefore, as
described above, when the semiconductor device 1s placed
on the heat radiation sheet 90 (refer to FIG. 8), all of the
above-described portions can be brought into contact with
the heat radiation sheet 90.

Furthermore, as illustrated 1 FIGS. 2 and 7, 1n a case
where the first main body portions 12, the unbent portions of
the second terminals 21, the second main body portions 22,
the unbent portions of the third terminals 31, the third main
body portions 32, the unbent portions of the first control
terminals 41, and the unbent portions of the second control
terminals 42 are completely exposed, all of the above-
described portions can be brought 1nto contact with the heat
radiation sheet 90. Therefore, there 1s an advantage that a
higher heat radiation effect can be achieved.

As 1llustrated 1n FIGS. 3 to 6, the semiconductor device
according to the present embodiment may be a three-phase
bridge circuit. Any one of the three output terminals may be
connected to a U-phase coil, another one to a V-phase coil,
and the remaining one to a W-phase coil.

More specifically, in FIG. 5, the drain of the MOSFET
serving as the first electronic element 15 1s connected to the
power supply line side, while the source thereot 1s connected
to the drain of the MOSFFET serving as the second electronic
clement 25. The source of this MOSFET 1s connected to the
ground. In addition, a connection point between the first
clectronic element 135 and the second electronic element 23
1s connected to the U-phase coil, the V-phase coil or the
W-phase coil of a motor.

Furthermore, in FIG. 6, the drain of the MOSFET serving
as the second electronic element 235 1s connected to the
power supply line side, while the source thereol 1s connected
to the drain of the MOSFET serving as the first electronic
clement 15. The source of this MOSFFET 1s connected to the
ground. In addition, a connection point between the second
clectronic element 25 and the first electronic element 15 1s
connected to the U-phase coil, the V-phase coil or the
W-phase coil of the motor.

<<Actions and Effects>>

Next, among the actions and eflects of the present
embodiment having the above-described configuration,
those which have not been described yet will be described.
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It 1s to be noted that any of the aspects described in the
“actions and eflects” can be adopted with the above con-
figuration.

According to the present embodiment, the usage mode of
the first terminal 11 and the second terminal 21 can be
selected by changing the connection aspect of the first
conductor portion 10 and the second conductor portion 20.
In a case where the first terminal 11 1s used as a power
supply terminal, the second terminal 21 serves as an output
terminal (refer to FIG. 5). In a case where the second
terminal 21 1s used as a power supply terminal, the first
terminal 11 serves as an output terminal (refer to FIG. 6).
Accordingly, a terminal functioning as a power supply
terminal and a terminal functioning as an output terminal
can be selected appropriately.

Since a terminal functioning as a power supply terminal
and a terminal functioning as an output terminal can be
selected appropriately as described above, the entire device
such as a controller including the semiconductor device can
be assembled easily, and the productivity can be enhanced
accordingly. It 1s to be noted that in a case where the
semiconductor device according to the present embodiment
serves as a power module, the semiconductor device 1s
connected to a control module. Since a terminal functioning
as a power supply terminal and a terminal functioming as an
output terminal can be selected appropnately, as 1n the
present embodiment, the degree of freedom of patterning of
the control module can be increased.

In the case of adopting the aspect in which the back
surfaces of the first conductor portions 10 and the second
conductor portions 20 are exposed from the sealing portion
50, a high heat radiation effect can be achieved. Particularly,
in the case of adopting the aspect 1n which the back surfaces
of the first conductor portions 10 and the second conductor
portions 20 are completely exposed from the sealing portion
50, the entire back surfaces of the first conductor portions 10
and the second conductor portions 20 can be brought into
contact with, for example, the heat radiation sheet 90 (refer
to FIG. 8). Accordingly, there 1s an advantage that a higher
heat radiation eflect can be achieved.

In addition, 1n the case of adopting the aspect in which the
back surfaces of the first conductor portions 10 and the
second conductor portions 20 are exposed from the sealing
portion 50, there 1s no need to provide a substrate, and thus
the manufacturing cost can be reduced. Particularly, in the
case ol adopting the aspect 1n which the back surfaces of the
first conductor portions 10 and the second conductor por-
tions 20 are completely exposed from the sealing portion 50,
the manufacturing cost can be further reduced.

On the other hand, 1n order to make the first conductor
portions 10 and the second conductor portions 20 hard to be
dropped out of the sealing portion 50 with the configuration
where the back surfaces of the first conductor portions 10
and the second conductor portions 20 are exposed (com-
pletely, 1n particular) as described above, forming the first
conductor portions 10 or the second conductor portions 20
integrally 1s more advantageous than having the plurality of
first conductor portions 10 or the plurality of second con-
ductor portions 20. However, the present embodiment does
not take the aspect intentionally 1n which the first conductor
portions 10 and the second conductor portions 20 are each
formed integrally, but takes the aspect in which the first
conductor portions 10 and the second conductor portions 20
are mndividually separated. By taking the aspect separated 1n
this way, a terminal functioning as a power supply terminal
and a terminal functioning as an output terminal can be
selected appropriately, as described above. It 1s to be noted
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that in the present embodiment, lead frames are just con-
nected by a tie bar before cutting. Each of the first conductor
portions 10, the second conductor portions 20, the third
conductor portions 30, the first control terminals 41, and the
second control terminals 42 1s basically a separate member.

In the three-phase bridge circuit with the configuration
where the first conductor portions 10 are integrated or the
second conductor portions 20 are formed integrally, there
may be the mfluence of a high-frequency or the like (noise
or the like) 1n another phase. In this respect, as 1n the present
embodiment, adopting the aspect 1n which each of the first
conductor portions 10 and the second conductor portions 20
are separated 1s advantageous since the influence of a high
frequency or the like (noise or the like) 1n another phase can
be reduced.

Particularly, heat can be radiated uniformly by evenly
arranging the plurality of electronic elements 15 and 25 as
illustrated in FIGS. 3 and 4. Furthermore, by evenly arrang-
ing the plurality of electronic elements 15 and 25 in this way,
the electronic elements 15 and 25 can be mounted promptly,
and the productivity can be enhanced accordingly. “Evenly”
in the present embodiment indicates that the distances
between the plurality of first electronic elements 135 are the
same value, the distances between the plurality of second
clectronic elements 25 are the same value, the plurality of
first electronic elements 15 are arranged on one side (the
upper side of FIGS. 3 and 4) with respect to a center line
extending 1n the longitudinal direction (the horizontal direc-
tion of FIGS. 3 and 4) of the semiconductor device while the
plurality of second electronic elements 25 are arranged on
the other side (the lower side of FIGS. 3 and 4), and the first
clectronic elements 15 and the second electronic elements
25 are arranged 1n a nested pattern. As an example, the
aspect mndicated herein 1s that the plurality of first electronic
clements 135 (three 1n the aspects of FIGS. 3 and 4) are
arranged at equal intervals 1n the horizontal direction on the
upper side of FIGS. 3 and 4 with respect to the centerline in
the longitudinal direction of the semiconductor device, the
plurality of second electronic elements 25 (three i the
aspects of FIGS. 3 and 4) are arranged at equal intervals 1n
the horizontal direction on the lower side of FIGS. 3 and 4
with respect to the center line 1n the longitudinal direction,
and the first electronic elements 15 and the second electronic
clements 25 are arranged 1n a nested pattern.

Furthermore, as illustrated 1n FIGS. 3 and 4, 1n a case
where the wires 61 are adopted, there 1s an advantage that
the wires 61 can be connected efliciently by evenly arrang-
ing the plurality of electronic elements 15 and 25.

In using the connectors 62 such as clips, 1t 1s necessary to
prepare the connectors 62 in advance. However, the types of
the connectors 62 to be prepared can be reduced by evenly
arranging the plurality of electronic elements 15 and 235. As
an example, according to the aspect illustrated 1n FIG. 9, the
length of the connector 62 connecting the first electronic
clement 15 and the second main body portion 22 and the
length of the connector 62 connecting the second electronic
clement 25 and the third main body portion 32 can be
approximately the same. Furthermore, in the aspect 1llus-
trated 1n FIG. 10, the length of the connector 62 connecting
the second electronic element 25 and the first main body
portion 12 and the length of the connector 62 connecting the
first electronic element 15 and the third main body portion
32 can be approximately the same. Therefore, there 1s an
advantage that whichever mode 1s adopted, the types of
connectors 62 to be prepared in advance can be one type.
Furthermore, there 1s also advantage that by using one type
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of connectors 62, the amount of current flowing through
cach connector 62 can be approximately the same.

In the case of adopting the aspect in which the first main
body portions 12 and the second main body portions 22 have
a substantially L-shape when viewed from the back surface
side, there 1s an advantage that another terminal can be
provided 1 a blank portion of the substantially L-shape.
Specifically, in FIGS. 3, 4, 9 and 10, the third terminal 31
can be provided on the left side of the vertical bar portion of
the first main body portion 12. The second control terminal
42 can be provided on the right side of the vertical bar
portion of the second main body portion 22. It 1s to be noted
that 1n the aspects illustrated in FIGS. 3, 4, 9, and 10, the
length of the horizontal bar portion of the second main body
portion 22 1s shorter than the length of the horizontal bar
portion of the first main body portion 12. Accordingly, the
first control terminal 41 can be provided on the right side of
the second main body portion 22.

In a case where each of the plurality of first main body
portions 12 has the same shape when viewed from the back
surface side (refer to FIG. 7), there 1s an advantage that an
clectrical characteristic can be the same, for example, the
amount of current flowing through each of the first main
body portions 12 can be the same, while a heat radiation
characteristic can also be the same. Similarly, 1n a case
where each of the plurality of second main body portions 22
has the same shape, there 1s an advantage that an electrical
characteristic can be the same, for example, the amount of
current tlowing through each of the second main body
portions 22 can be the same, while a heat radiation charac-
teristic can also be the same.

Furthermore, 1n a case where each of the plurality of first
main body portions 12 and the plurality of second main body
portions 22 has the same shape when viewed from the back
surface side (refer to FIG. 7), there 1s an advantage that the
clectrical characteristic can be the same while a heat radia-
tion characteristic can also be the same between the cases
where the first terminal 11 and the second terminal 21 are
switched to each other. In other words, there 1s an advantage
that the electrical characteristic can be the same and the heat
radiation characteristic can also be the same between the
case where the first terminal 11 functions as a power supply
terminal and the second terminal 21 functions as an output
terminal, and the case where the first terminal 11 functions
as an output terminal and the second terminal 21 functions
as a power supply terminal.

In a case where the area of the portion of the first main
body portion 12 exposed from the back surface and the area
of the portion of the second main body portion 22 exposed
from the back surface are substantially the same when
viewed from the back surface side, there 1s an advantage that
the heat radiation characteristic can be the same therebe-
tween.

In the case of adopting the aspect in which the third
terminal 31 1s provided, there 1s an advantage that one more
function can be added.

As an example, as illustrated 1n FIGS. 3 and 9, by
connecting the first electronic element 135 to the second main
body portion 22 and connecting the second electronic ele-
ment 25 to the third terminal 31, the first terminal 11 can be
used as an put terminal, the second terminal 21 as an
output terminal, and the third terminal 31 as a ground
terminal. Alternatively, as 1llustrated 1mn FIGS. 4 and 10, by
connecting the second electronic element 25 to the first main
body portion 12 and connecting the first electronic element
15 to the third terminal 31, the second terminal 21 can be
used as an input terminal, the first terminal 11 as an output
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terminal, and the third terminal 31 as a ground terminal. As
a result, 1n either case, the current input from one side (the
upper side of FIG. 3 and the lower side of FIG. 4) in the
transverse direction of the semiconductor device can flow
into the other side (the lower side of FIG. 3 and the upper
side of FIG. 4) 1n the transverse direction of the semicon-
ductor device. Theretore, the current does not make a U-turn
as 1n the configuration disclosed mm JP 50676791 Bl.
Accordingly, the wiring length can be reduced, and as a
result, an impedance and an inductance can be reduced.
Furthermore, the size of the semiconductor device can be
reduced, and the cost thereol can also be reduced.

Description of each of the abovementioned embodiments,
modifications and disclosure of the drawings are for exem-
plary purposes so as to illustrate the present invention
described 1n the claims. The present invention described 1n
the claims should not be restricted to the description of each
ol the abovementioned embodiments or the disclosure of the
drawings.

REFERENCE SIGNS LIST

10 First conductor portion

11 First terminal

12 First main body portion
15 First electronic element
20 Second conductor portion
21 Second terminal

22 Second main body portion
25 Second electronic element
30 Third conductor portion
31 Third terminal

32 Third main body portion
50 Sealing portion

61 Wire

62 Connector

What 1s claimed 1s:

1. A semiconductor device comprising:

a plurality of first conductor portions, having a first
terminal, a first main body portion being integrated
with the first terminal and a first electronic element
being provided on the first main body portion;

a plurality of second conductor portions, having a second
terminal, a second main body portion being is inte-
grated with the second terminal and a second electronic
clement being provided on the second main body
portion; and

a sealing portion, covering upper surface ol the first
conductor portion and the second conductor portion,

wherein the first conductor portion and the second con-
ductor portion are connected, and

wherein usage mode of the first terminal and the second
terminal can be selected by changing connection aspect
of the first conductor portion and the second conductor
portion, and the second terminal serves as an output
terminal 1n a case where the first terminal 1s used as a
power supply terminal and the first terminal serves as
an output terminal 1n a case where the second terminal
1s used as a power supply terminal, and

wherein a part of the first main body portion and a part of
the second main body portion are exposed from the
sealing portion, and an area of the part, exposed from
the sealing portion, of the first main body portion and
an area of the part, exposed from the sealing portion, of
the second main body portion are substantially the
same when viewed from back surface.
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2. The semiconductor device according to claim 1,

wherein the first terminal and the second terminal are bent

toward front surface side, and

wherein the first main body portion, the second main body

portion, an unbent portion of the first terminal and an
unbent portion of the second terminal are flush with
cach other on back surface side.

3. The semiconductor device according to claim 1,

wherein a plurality of the first main body portions have

the same shape respectively when viewed from back
surface, and a plurality of second main body portions
have the same shape respectively when viewed from
the back surface.

4. The semiconductor device according to claim 1,

wherein a plurality of the first electronic elements and a

plurality of the second electronic elements are evenly
arranged when viewed from front surface side.

5. The semiconductor device according to claim 1,
wherein the first main body portion and the second main
body portion have a substantially L-shape when viewed
from back surface side.
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6. The semiconductor device, according to claim 1, fur-

ther comprising a third conductor portions, having a third

terminal and a third main body portion integrated with the
third terminal,

wherein the third conductor portion 1s directly connected
to the first electronic element or the second electronic
element.

7. The semiconductor device according to claim 6,
wherein the third terminal 1s a ground terminal.
8. The semiconductor device according to claim 1,

wherein the first electronic element and the second main
body portion are connected via a connector, or the
second electronic element and the first main body
portion are connected via a connector.

9. The semiconductor device according to claim 8,

wherein lengths of a plurality of the connectors are the
same.
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